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(54) POWDER COATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent well in advance 
a coating applied on a work from qualitatively 
deteriorating by providing a monitoring means which 
issues a signal when the level of a fluidized powder 
decreases below a previously set desired value or a 
complete extinguishment occurs in the powder feed line 
of a coating unit. 

SOLUTION: The coating device equipped with spray 
guns arranged perpendicularly in the lifting direction 
causes each of the spray guns 24 to jet powder all at 
once to form a coating on a work while the work is 
moved through a coating cabin. In this case, part of a 
powder feed line 30 to be connected to each of the spray 
guns 24, is formed as a metallic sleeve made up of a 

material which generates tribovoltage or frictional voltage as soon as a powder particle is 
conveyed through the line 30. Further, the generated tribovoltage is detected using an 
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ammeter 34. That is, since the tribovoltage depends upon the level of a fluidized powder, it is 
possible to detect the level of the fluidized powder based on the measurements of the 
tribovoltage and interpret whether the level of the fluidized powder is abnormal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A granular material covering device comprising: 

Two or more coating units (24) substantially arranged up and down perpendicularly so that a 
granular material may be intratemporally emitted to a structure by which the neighborhood of a 
coating unit is moved with a horizontal component. 

A monitor means for detecting particulate flow which flows in each coating unit (24) (32, 34). 

[Claim 2]A powder passage which comprises a powder supply line (30) which reaches each 
coating unit (24), and a granular material transportation means is connected with each coating 
unit (24), The granular material covering device according to claim 1, wherein said monitor 
means has two or more sensing devices (34) formed in a powder passage of each coating 
unit. 

[Claim 3]The granular material covering device according to any one of claims 1 to 2 when 
said monitor means (34) does not reach [ particulate flow which passes along at least one 
coating unit (24) ] a desired value, wherein it generates a signal. 

[Claim 4]The granular material covering device according to any one of claims 1 to 3, wherein 
said monitor means (32, 34) detects TORAIBO voltage generated by coating unit (24), its 
supply line (30), and/or a granular material transportation means. 

[Claim 5]The granular material covering device according to any one of claims 1 to 4, wherein 
a powder passage of each coating unit (24), or its thing [ said granular material transportation 
means being insulated in part, and being connected by current measurement meter (34) to a 
ground ]. 

[Claim 6]The granular material covering device according to any one of claims 1 to 5, wherein 
a monitor means contains a rate measurement meter which measures the rate of flow of 
particulate flow passing through inside of a coating unit (24). 
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[Claim 7]since said rate measurement meter specifies speed of particulate flow based on a 
load change which detected a load change produced all over a powder passage, and was 
detected by particulate flow conveyed, it meets particulate flow - mutual alienation - the 
granular material covering device according to claim 6 having two arranged measuring 
electrodes. 

[Claim 8]The granular material covering device according to any one of claims 1 to 7, wherein 
a monitor means contains a measuring instrument which measures granular material mass per 
unit volume under each division of a powder passage. 

[Claim 9]The granular material covering device comprising according to claim 8: 
Said mass measuring instrument is a microwave resonator. 

A means for deriving granular material mass under powder passage division from resonance 
frequency which detected change of resonance frequency of a microwave resonator, and/or 
microwave amplitude, and was detected, and/or microwave amplitude. 

[Claim 10]A granular material covering device given in either of claim 8 or 9, wherein a monitor 
means contains a computer for calculating granular material mass flow based on measured 
speed, granular material mass per measured unit volume, and shape of a powder passage. 
[Claim 1 1]The granular material covering device according to any one of claims 1 to 10, 
wherein two or more coating units (24) arranged vertical up and down substantially are guided 
so that it may be stood still and a structure may pass these coating units horizontally. 
[Claim 12]A granular material covering device given in either of claim 1 or 1 1 showing around 
so that two or more coating units arranged up and down perpendicularly substantially may be 
perpendicularly movable all at once and a structure may pass these coating units horizontally. 
[Claim 13]The granular material covering device according to any one of claims 1 to 12 
characterized by having a movable additional coating unit perpendicularly so that it can 
exchange for other coating units detected as particulate flow is insufficient. 
[Claim 14]The granular material covering device according to any one of claims 1 to 13 having 
a device made to suspend operation of a granular material covering device when it detects that 
particulate flow of one coating unit is insufficient. 

[Claim 15]A method of supervising a granular material covering device provided with two or 

more coating units (24) which are arranged up and down perpendicularly substantially and 

inject a granular material intratemporally substantially to a structure, comprising: 

A process of moving so that a structure may pass a coating unit. 

A process of supervising particulate flow which passes along each coating unit. 

A process of generating a signal when particulate flow which passes along at least one coating 

unit does not reach a desired value. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the granular material covering device containing 

two or more coating units arranged up and down perpendicularly substantially. 

[0002] 

[Description of the Prior Art]The inside of a covering cabin is moved by the structure covered 
so that granular material covering cancer may be passed horizontally, and such granular 
material covering cancers are made to exercise up and down in a publicly known granular 
material covering device, so that the whole structure may be exposed to a granular material. 
Two or more granular material covering cancers are arranged forward and backward 
(horizontally) in principle in the passing direction of a structure. The reason for historical is 
among the structures which use some granular material covering cancers arranged forward 
and backward. 

[0003]The efficiency of the conventional granular material covering device was not so high as it 
formed the structure which made move only single granular material covering cancer up and 
down, and was fully covered. Therefore, only by having used two or more granular material 
covering cancers which made the single tier to order and have been arranged in it, covering 
thick enough was obtained. 

[0004]The powder quantity injected by single granular material covering cancer per unit time 
was not constant enough, therefore granular material covering uniform enough was obtained 
by only collaboration of two or more granular material covering cancers arranged forward and 
backward. 

[0005]Then, since a big advance is seen in development of granular material covering art 
about the two aforementioned problems and granular material covering cancer is arranged up 
and down perpendicularly nowadays, When a structure passes such granular material 
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covering cancers horizontally, each granular material covering cancer will have "responsibility" 
about one level stripe of a structure. This structure has an advantage which shortens a 
covering cabin far like [ it is ****** and ] in a person skilled in the art. Please refer to drawing 1 
and drawing 2 about this point. Drawing 2 is explained to the following in detail. 
[0006]However, the granular material covering cancer structure arranged perpendicularly 
produces a new problem. When changing the quantity of the granular material injected from 
one granular material covering cancer, or when one granular material covering cancer breaks 
down thoroughly (by for example, reason of the blockade in a powder supply hose or a 
nozzle), all one level stripe on a structure becomes thin too much, or a loss is completely 
suffered. And this defect is not amended by the following granular material covering cancer like 
[ in the case of the horizontal file of granular material covering cancer ]. 
[0007] 

[Means for Solving the Problem]Therefore, the purpose of this invention is to provide a 
granular material covering device accomplished so that quality of covering on a structure might 
not deteriorate, when one covering unit produced a bad condition or failure by chance 
including two or more coating units arranged up and down perpendicularly substantially. 
[0008]According to this invention, this purpose is attained by granular material covering device 
indicated to claim 1, and a method indicated to claim 15. 

[0009]Below to a desired value to which it united in a powder supply line of a coating unit, or 
the coating unit itself, and quantity of particulate flow in a coating unit was set beforehand, this 
invention proposes omission or a monitor means which generates a signal, as soon as it 
disappears thoroughly. In a granular material covering device and a granular material coating 
method by this invention, as soon as quantity of a granular material which a proper style of a 
granular material is supervised in each coating unit, and is injected with one coating unit 
becomes below in requirements or injection is stopped, an alarm is generated. 
[001 0]A measurement signal which displays existence of powder quantity or particulate flow is 
generated in either of suitable various methods. 

[001 1]A monitor means is accomplished so that TORAIBO voltage generated by particulate 
flow of one granular material coating unit may be detected. Therefore, for example, a means to 
supply a granular material to an injection nozzle or a granular material coating unit of a 
granular material conveyance fuel injection equipment comprises material which produces a 
tire black lead member or friction voltage, as soon as a granular material is conveyed. 
Depending on quantity of a granular material conveyed, TORAIBO voltage is transmitted to a 
wall of a granular material carrying passage, and is passed by ground with a lead in principle 
from this wall. This TORAIBO voltage can equip a fuel injection equipment with metal casing, 
and can use it directly having a metal part into a granular material channel of a granular 
material coating unit, or by having a metal division into a means to supply a granular material 
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to a granular material coating unit. For example, if inserted into a lead in which a fuel injection 
equipment is installed in insulation into a plastic retainer, and a current measurement meter 
reaches a ground, TORAIBO current which flows toward a ground will be measured based on 
generated TORAIBO voltage. The measurement of TORAIBO current can generate a signal 
which displays a rate of a granular material in a signal as for which that a granular material is 
flowing indicates whether buys and there is, and a granular material/airstream. A threshold can 
be set up so that an alarm etc. may be generated, when TORAIBO current falls to below a 
predetermined value. 

[0012]lnstead of measuring TORAIBO voltage or TORAIBO current, granular material mass 
flow in speed of particulate flow in a powder passage, powder quantity contained in particulate 
flow which flows all over 1 division of a powder passage, or a powder passage can be 
measured. DE-A-44 06 046 and DE-A-196 50 It can be used for 1 12 for a device of a 
statement, and the purpose of ******. a measuring device and a measuring method of 
particulate flow speed indicated to these applications for patent, particulate flow density, and 
granular material mass flow are made into a quotation here. 

[0013]Although an example which shows this invention to a drawing is described in detail 

hereafter, this invention is not limited to this. 

[0014] 

[Embodiment of the lnvention] Drawing 1 shows the usual covering cabin 10 of a granular 
material covering device, and is moved in the arrow 12 direction by the structure with which the 
inside of this covering cabin is covered. A structure (not shown) is guided through the covering 
cabin 10 in the state where it hung from the conveyor rail, in principle. It is formed so that one 
side attachment wall of a covering cabin may be provided with the vertical slot 14, and two or 
more covering cancers arranged horizontally at the single tier introduce powder into the 
covering cabin 10, and make it laminate on a structure. The covering cancer 16 is attached on 
the carriage 18, and this carriage is constituted so that double action may be carried out 
perpendicularly. When a structure is advanced through the covering cabin 10 by the direction 
of the arrow 12, the covering cancer 16 is made to move up and down, carries out the carriage 
18 top in this way, and laminates uniform covering on a structure. A powder tank and the 
controller 22 provided with the same air duct required for drawing 1 and the powder lead pipe 
are illustrated. 

[0015]ln this publicly known powder covering device, two or more covering cancers 16 are 
horizontally arranged forward and backward along the passing direction 12 of a structure, carry 
out double action perpendicularly, and laminate uniform powder covering on a structure. The 
efficiency of the covering cancer of the advanced technology was not so high as it formed the 
tunic thick enough according to single covering cancer. The powder quantity ejected from the 
single covering cancer 16 per unit time was not constant to such an extent that it produced 
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uniform covering thickness. Desired uniform and sufficient covering thickness was able to be 
obtained only by collaboration of two or more covering cancers arranged one by one. 
However, when having arranged much covering cancers 16 forward and backward to the 
passing direction of the structure, naturally the covering cabin became long. 
[0016] Drawing 2 shows an example of the electrostatic powder covering device by this 
invention, and this covering device has two or more covering cancers or spray guns 24 which 
have been arranged vertically up and down. In drawing 2 , in order to show a similar structural 
member, a same reference number is used, therefore these similar members are not explained 
repeatedly. 

[0017]The covering cancer 24 is attached on the perpendicularly movable frame 26. In an easy 
embodiment, such covering cancers 24 can stand it still. 

[0018]ln the powder covering device of drawing 2 arranged vertically up and down, the 
covering cancer 24 moves a structure in the arrow 12 direction through the covering cabin 10 
similarly. However, the covering cancer 24 covers one level "line" of a structure in this case, 
respectively (or if the covering cancer 24 is moved up and down, only a signed type waveform 
line will be covered). When using this new type of powder covering device, in the passing 
direction of the structure 12, can constitute the powder covering cabin 10 short far, but. 
"Equalization" of the powder discharge in the case of using not "safety" but two or more 
covering cancers which laminate powder on the same "spline" of a structure is not obtained 
again like the case where two or more spray guns in which this whole device has already been 
arranged forward and backward are used. Since it is such, it becomes the especially important 
feature of the powder covering device by this invention to make it the covering cancer 24 
operate properly. It has a monitor means which detects the powder flow rates which let each 
covering cancer 24 pass according to this invention from the purpose. One embodiment of this 
monitor means is shown in drawing 3 . 

[0019] Drawing 3 shows the covering cancer 24 provided with the powder supply line 30. The 
powder supply line 30 comprises the material which generates TORAIBO voltage or friction 
voltage in 32 in part as soon as a powder particle has the inside of the line 30 conveyed. This 
TORAIBO voltage is transmitted to the metal sleeve 32, and is taken out by solid ground 
connection in principle. However, according to this invention, the supply line 30 is connected to 
the solid ground connection 36 via the ammeter 34, without being directly connected to a 
ground. In other embodiments, the powder conveyance fuel injection equipment (not shown) in 
the powder covering cancer 24 comprises the material which generates TORAIBO voltage. In 
this case, a fuel injection equipment is attached in insulation into the cage which comprises a 
plastic, and is connected to the solid ground connection 36 via the ammeter (sensing device) 
34. 

[0020]lt depends for TORAIBO voltage on the quantity of the powder conveyed. Therefore, if 
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TORAIBO voltage is measured, the signal which displays the quantity of the powder in which a 
powder stream exists, and which will be conveyed if it lends, and there is nothing or it exists 
will be acquired. A threshold can be determined that an alarm is taken out if TORAIBO voltage 
falls to below this threshold. It is shown that this alarm has the powder quantity insufficient for 
producing proper covering discharged to the perfect deficit of the one covering cancer 24 or at 
least one covering cancer. If it is a request, a coating process can be interrupted automatically 
in this case. In other embodiments, in order to take over the work of covering cancer with a 
defect, additional covering cancer can be attached so that even the level of this defective 
covering cancer can move vertically onto the frame 26. 

[0021]Other means to supervise the powder stream which lets each covering cancer 24 pass 
are DE-A-44. 06 046 and DE-A-196 50 It is indicated to 1 12. A device and a method given in 
these articles can be useful for measurement of the powder mass per - unit capacity, 
measurement of the speed of - powder-airstream, and measurement of the powder mass flow 
under conveyance of a - powder-air mixture, and are applicable to detection of the powder 
stream which passes along a powder supply line or covering cancer, respectively. According to 
instruction of these two patents, especially a monitor means contains the rate measurement 
apparatus for measuring the speed of the powder stream which passes along covering cancer, 
there are these electrodes of such a rate measurement meter along a powder passage 
including two measuring electrodes - mutual - alienation - the load change in the powder 
passage produced by the particulate flow arranged and conveyed is detected, and the speed 
of particulate flow is specified based on the detected load change. This monitor means 
contains the measuring instrument which measures the granular material mass per [ in each 
division of a powder passage ] unit volume. A mass measuring instrument contains a means to 
detect change of the resonance frequency of a microwave resonator and a microwave 
resonator, and/or microwave amplitude. Specification of the particulate flow by joint use with a 
mass measuring instrument and a rate measurement meter will be accomplished still more 
correctly, if a computer is used in order to calculate granular material mass flow based on a 
reading per second, the measured granular material mass per unit volume, and the size of a 
powder passage. 

[0022]the feature given in aforementioned explanation, claim, and drawing, and above German 
application-for-patent DE-A-44 06 046 and DE-A-196 50 the feature given in 112 - 
respectively - or arbitrary combination - various operative conditions of this invention - it is 
significant because of realization [ like ]. 
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DRAWINGS 



[Drawing 1] 




[Drawing 21 
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